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* NOTICES * 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be trmslated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It corresponds to two or more optical transmitters which send out a lightwave signal, 
and said optical transmitter, respectively. A wavelength conversion means to change the 
wavelength of said lightwave signal and to send out a conversion wavelength lightwave signal, A 
reserve system wavelength conversion means to change the inputted lightwave signal into the 
lightwave signal of different wavelength from any wavelength of said conversion wavelength 
lightwave signal, and to send out a resCTVe system conversion wavelength lightwave signal, A 
wavelength multiplexing means to carry out wavelength multiplexing of said conversion 
wavelength lightwave signal or said conversion wavelength lightwave signal, and said reserve 
system conversion wavelength lightwave signal, and to send out a multiplexing lightwave signal, 
A wavelength conversion monitor means to send out a malfunction detection signal when each of 
said wavelength conversion means is supervised and abnormalities are detected, and when said 
malfunction detection signal is received The transmitting-side change means wWch changes the 
input of a lightwave signal from a wavelength conversion means by which abnormalities were 
detected to said reserve system wavelength conversion means, The sending set for wavelength 
multiplexing optical transmissions characterized by having a supervisory control signal sending- 
out means to transmit a supervisory control signal including the information changed to the 
information for specifying a wavelength conversion means by which said abnormalities were 
detected, and said reserve system wavelength conversion means. 
[Claim 2] Said wavelength conversion monitor means is a sending set for wavelaigth 
multiplexing optical transmissions according to claim 1 characterized by including a comparison 
means to compare said lightwave signal witii said conversion wavelength lightwave signal, and 
to detect abnormalities. 

[Claim 3] The sending set for wavelength multiplexing optical transmissions which is a sending 
set for wavelength multiplexing optical transmissions according to claim 1 or 2, and is further 
characterized by having the traismitting-side optical amplification means which carries out 
optical amplification of said multiplexing lightwave signal. 

[Claim 4] A spectral separation means for said multiplexing lightwave signal of a publication 
and said reserve system change information signal to be inputted into one from claim 1 to claim 
3 of claims through an optical transmission line, to separate said multiplexing lightwave signal 
spectrally, and to send out a receiving lightwave signal. When the reserve system changes to the 
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optical receiver which corresponds to said receiving lightwave signal, respectively, and changes 
said receiving lightwave signal into an electrical signal in response to said supervisory control 
signal The receiving set for wavelength multiplexing optical transmissions characterized by 
having a receiving-side change means to change so that said reserve system conversion 
wavelength lightwave signal may be inputted into the optical receiver corresponding to the 
wavelength conversion means which said abnormalities produced. 

[Claim 5] The receiving set for wavelength multiplexing optical transmissions characterized by 
having a receiving-side wavelength conversion means to be a receiving set for wavelength 
multiplexing optical transmissions according to claim 4, and to carry out wavelength conversion 
of said receiving lightwave signal, and to send out a conversion wavelength receiving lightwave 
signal to said optical receiver ftirther. 

[Claim 6] The receiving set for wavelength multiplexing optical transmissions which is a 
receiving set for wavelength multiplexing optical transmissions according to claim 4 or 5, and is 
further characterized by having the optical filter which it is arranged [ optical filter ] at the output 
side of said spectral separation means, and makes only the wavelength of said conversion 
wavelength lightwave signal penetrate, respectively. 

[Claim 7] The receiving set for wavelength multiplexing optical transmissions characterized by 
having a receiving-side optical amplification means to be a receiving set for wavelength 
multiplexing optical transmissions given in one fi-om claim 4 to claim 6 of claims, and to input 
into said spectral separation means further said multiplexed signal ampHfied by carrying out 
optical amplification of said multiplexed signal. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the improvement in dependability of the system 
at the time of a certmn abnormalities arising especially in a transponder about the light wave 
length multiplex fransmission system which used the transponder. 

[0001] 

[Description of the Prior Art] In recent years, the researches and developments about a 
wavelength multiplex transmission system are briskly done with informational large-capacity- 
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izing, and the wavelength multiplex transmission system which used the transponder for one of 
them is held. 

[0002] A transponder is equipment which changes the wavelength of an optical transmission 
device into the wavelength suitable for wavelength multiplexing. A wavelength multisystem can 
be built with the existing optical transmission device and the combination of this transponder, 
and the transmission capacity of the conventional system can be expanded. 
[0003] Drawing 4 shows the configuration of the wavelength multiplex transmission system 
which used the conventional transponder, and consists of a transmitting system and a receiving 
system greatly. A transmitting system is constituted by terminal equipment 1 (1-1 - 1-n), the 
transmitting transponder 2 (2-1 - 2-n), the wavelength multiplexing section 8, an optical fiber 
amplifier 9, the optical multiplexing splitter (henceforth a "WDM coupler") 17-1, and the 
(supervisory-control SV) signal sending-out section 6 as shown in drawing 4 . Moreover, a 
receiving system consists of the WDM coupler 17-2, an optical fiber amplifier 9, the wavelength 
separation section 10, a receiving transponder 13 (13-1 - 13-n), terminal equipment 16 (16-1 - 
16-n), and a supervisory-conti-ol (henceforth "SV") signal receive section 15. 
[0004] It is what changes into the wavelength lambda 1 - lambdan suitable for wavelength 
multiplexing the lightwave signal of arbiti-ation wavelength with which a transmitting 
transponder (2-1 - 2-n) is sent out from each terminal equipment (1-1 - 1-n) in the above- 
mentioned transmitting system. Wavelength multiplexing of the lightwave signal of the 
wavelength lambda 1 outputted fi-om a transmitting ti-ansponder (2-1 - 2-n) - lambdan is carried 
out in the wavelength multiplexing section 8, and after being amplified by the optical fiber 
amplifier 9-1, it is seat to tiie WDM coupler 17-1. The lightwave signal tiie WDM coupler 17-1 
multiplexs [ lightwave signal ] the wavelength multiple signal amplified by the optical fiber 
amplifia- 9 and SV signal sent out fi-om SV signal sending-out section 6, and it was multiplexed [ 
lightwave signal ] is inputted into the optical-fiber-transmission way 18, and is sent to a 
receiving system. 

[0005] On the other hand in a receiving system, the hghtwave signal (wavelength multiple-signal 
+SV signal) sent out from the above-mentioned tranismitting system is branched to SV signal and 
a wavelength multiple signal with the WDM coupler 17-2, and a wavelength multiple signal is 
inputted into an optical fiber amplifier 9 for SV signal in SV signal receive section 15. The 
wavelength separation section 10 separates into each wavelength (lambda 1, -lambdan) of every, 
and the wavelength multiple signal amplified to necessary level by the optical fiber amplifier 9 is 
changed into suitable wavelength by each receiving ti-ansponder 13 (13-1 - 13-n) after that, and is 
sent to each terminal equipment 16 (16-1 - 16-n). 

[0006] In the above configurations, even whai tiie wavelength of terminal equipment 1-1 - 1-n is 
the same wavelength altogether, for example, since wavelengfli conversion is performed by the 
transponder, wavelengfli multiplexing becomes possible and transmission capacity expansion can 
be performed. 
[0007] 

[Problem(s) to be Solved by the Invention] With the conventional technique mentioned above, 
since the wavelength outputted by each transponder was decided, to failure of a transponder etc., 
a reserve transponder must be prepared for every wavelength. Moreover, when abnormalities 
arise in a certain transponder 2-1 , for example, a transponder, and it exchanges for the reserve 
transponder of this wavelength, in order to have to suspend the system of terminal equipment 1- 
1, a problem is also in the dependabiUty as a WDM system. 
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[0008] The sending set for wavelength multiplexing optical transmissions and receiving set of 
this invention are to raise the dependability of a system, and maintainability by detecting the 
abnormality and changing to a reserve transponder automatically, when a certain abnormalities 
arise in a transponder, while reducing the number of reserve transponders. 
[0009] 

[Means for Solving the Problem] The sending set for wavelength multiplexing optical 
transmissions of this invention is equipped with two or more optical transmitters which send out 
a lightwave signal, the wavelength converter (transmitting transponder) which changes the 
wavelength of a lightwave signal respectively corresponding to an optical transmitter, and sends 
out a conversion wavelength lightwave signal, and the wavelength multiplexing section which 
carries out wavelength multiplexing of the conversion wavelength lightwave signal, and sends 
out a multiplexing lightwave signal in order to solve the above-mentioned trouble. Furthermore, 
it has the reserve system wavelength converter (transmitting transponder of a reserve system) 
which the sending set of this invention changes the inputted lightwave signal into the Ughtwave 
signal of different wavelength from any wavelength of a conversion wavelength lightwave 
signal, and sends out a reserve system conversion wavelength lightwave signal, and when 
abnormalities are detected, he is trying for each of a wavelength converter to be supervised by 
the Monitoring Department, and to send out a malfunction detection signal. When a malfunction 
detection signal is received, it is characterized by sending out a supervisory control signal 
including the information changed to the information for specifying the wavelength converter by 
which the transmitting-side change section changed from the wavelength converter by which 
abnormalities were detected in the input of a lightwave signal to the reserve system wavelength 
converter, and abnormalities were detected, and a reserve system wavelength converter to an 
optical transmission line from the supervisory control signal sending-out section. 
[0010] Here, the Monitoring Department is characterized by comparing the lightwave signal 
inputted into a wavelength converter with the lightwave signal outputted from the conversion 
wavelength section, and detecting abnormalities. Moreover, the sending set of this invention is 
characterized by having the transmitting-side optical amplifier which carries out optical 
ampHfication of the multiplexing lightwave signal. 

[0011] Moreover, in response to the multiplexing lightwave signal and supervisory control signal 
which were transmitted from the above-mentioned sending set and inputted through the optical 
transmission line, the receiving set for wavelength multiplexing optical transmissions of this 
invention corresponded to these receiving lightwave signal, respectively with the spectral 
separation section which separates a multiplexing lightwave signal spectrally and sends out a 
receiving lightwave signal, and is equipped with the optical receiver which changes a receiving 
lightwave sigial into an electrical signal. Furthermore, when changing to the reserve system in 
response to the supervisory control signal, it is characterized by having the receiving-side change 
section which changes so that a reserve system conversion wavelength lightwave signal may be 
inputted into the optical receiver corresponding to the wavelength converter of the sending set 
which abnormalities produced. 

[0012] The receiving set of this invention is equipped with the receiving-side wavelength 
converter (receiving-side transponder) which carries out wavelength conversion of the receiving 
lightwave signal, and sends out a conversion wavelength receiving lightwave signal to an optical 
receiver again. Furthermore, it is arranged at the output side of the spectral separation section, 
and is characterized by having the optical filter which makes only the wavelength of a 
conversion wavelengfli lightwave signal penetrate, respectively. Moreover, the receiving set of 
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this invention is characterized by having the receiving-side optical amplifier which inputs into a 
^ectral separation means the multiplexed signal amplified by carrying out optical amplification 
of the multiplexed signal. 

[0013] 

[Embodiment of the Invention] The sending set for wavelength multiplexing optical 
transmissions and receiving set of this invention are explained to a detail with reference to a 
drawing. 

[0014] Drawing 1 is drawing showing the configuration of the sending set for wavelength 
multiplexing optical transmissions of this invention, and a receiving set. 
[GDI 5] When it has at least one reserve transponder of the output wavelength of the usually used 
transponder, and different wavelength and a certain abnormalities arise in a transponder in use, 
the wavelength multiplex transmission system of this invention detects the part, and has the 
fijnction which changes the abnormal transponder and a reserve transponder. As shown in 
drawing 1 , more specifically, the transmitting system and receiving system side is equipped with 
the alternate system enclosed with a dotted line. 

[0016] A transmitting-side alternate system consists of the optical branching 50, 51, and 52, the 
transponder input Monitoring Department 3, the output Monitoring Department 5, preliminary 
transmitting transponder 2-r, nxl optical switch 7, and a transmitting alternate system control 
section 4. The above-mentioned optical branching 50 and 51 is for trifurcating a terminal 
equipment output signal to the main signal 30, a reserve signal 32, and the signal 31 for a 
transponder input monitor. 

[0017] The optical branching 52 is for branching the object for the signals 33 for a transponder 
output monitor fi-om a transmitting transponder output signal. The transponder input Monitoring 
Department 3 does the monitor of each signal 31 for a transponder input monitor, and the output 
Monitoring Department 5 does the monitor of each signal 33 for a transponder output monitor. 
The transmitting alternate system control section 4 performs the house keeping of each 
transponder, control of the nxl optical switch 7, and the drive of reserve transponder 2-r firom the 
transponder input Monitoring Department 3 and the output Monitoring Department 5. Moreover, 
the alternate system control section 4 writes an abnormality transponder and reserve transponder 
drive information in SV signal, and has the function sent out to a receiving system side fi-om SV 
signal sending-out section 6. 

[0018] On the other hand, the above-mentioned receiving-side alternate system consists of 
receiving reserve transponder 13-r, a x(n+l) n optical switch 19, and a receiving alternate system 
control section 12. 

[0019] From SV signal receive section 15, the above-mentioned receiving alternate system 
control section 12 acquires the abnormalities of a tiransmitting transponder, and transmitting 
alternate system drive information, and performs halt of an imusable receiving transponder, 
operation of receiving reserve transponder 13-r, and (n+1) control of the xn optical switch 19 
based on this information, (n+1) The xn optical switch 19 has the function to input the output 
signal of receiving reserve ti-ansponder 13-r into terminal equipment 16 instead of the output of 
the receiving ti-ansponder stopped with the control signal of the receiving alternate system 
control section 12. 

[0020] Next, actuation of the sending set for wavelength multiplexing optical transmissions of 
this invention and a receiving set and an operation are explained. 

[0021] First, the case where abnormalities are in the ti-ansmitting tiransponder 2-1 is explained. 
The terminal equipment output signal which trifiircated by the optical branching 50 and 51 is 
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used as the main signal 30 for inputting into a transponder, respectively, the transponder input 
supervisory signal 31 for inputting into the transponder input Monitoring Department 3, and 
carrying out the monitor of the input signal of a transponder, and a signal 32 for reserves inputted 
into the nxl optical switch 7. Moreover, the monitor of the output of a transponder is carried out 
in inputting into the transponder output Monitoring Department 5 the transponder output 
supervisory signal 33 acquired from the optical branching 52. The transmitting alternate system 
control section 4 detects the abnormalities in an output of a transponder 2-1 by comparing the 
information by which the monitor was carried out at the transponder input Monitoring 
Department 3 and the output Monitoring Department 5, and it controls so that drive of reserve 
transponder 2-r and control of an optical switch 7 are performed and the lightwave signal of 
terminal equipment 1-1 is inputted into reserve transponder 2-r. Moreover, the information 
changed from the transponder 2-1 to reserve transponder 2-r is written in SV signal at 
coincidence, and it transmits to a receiving system side. 

[0022] On the other hand, in a receiving system, based on the reserve fransponder change 
information received in SV signal receive section 15, the receiving alternate system control 
section 12 performs halt of the recdving transponder 13-1, drive of receiving reserve transponder 
13-r, and control of the x(n+l) n optical switch 19, and changes the signal inputted into terminal 
equipment 16-1 from the output signal of a transponder 13-1 to the output signal of reserve 
transponder 13-r. 

[0023] Thus, even when abnormalities arise in the transmitting transponder which is in the 
WDM system using a transponder, the abnormality can be detected, an abnormality transponder 
and a reserve transponder can be changed automatically, and the dependability of a system can 
be improved. Moreover, in this system, since it can become a reserve to the transponder of all the 
usually used wavelength, it is not necessary to prepare a reserve to each wavelength, and it 
becomes possible to reduce the number of reserve transponders. 

[0024] Drawing 2 shows the 1st example of the sending set for wavelength multiplexing optical 
transmissions of this invention, and a receiving set. By this example, the output light 
abnormalities of a transmitting transponder (wavelength lambdal-4) on the straigth are detected, 
and the case of the four-wave multisystem changed to a reserve fransponder (wavelength 
lambdar, lambda r!=lambda 1-4) is stated. Although the overall configuration was the same as 
drawing 1 , it constituted the wavelength selection component 10 from 1x5 optical separators 14 
and an optical band pass filter 1 1, and (n+1) constituted the xn optical switch 19 from this 
example with the 1x4 optical switch 42 and four optical couplers 20. 

[0025] By making one of them into the main signal, one more is made into a reserve signal 32, 
and the signal inputted into a transmitting fransponder is triftircated using the optical branching 
50 and 51 from terminal equipment 1-1 to 1-4, and it inputs into an optical switch 7 at the 
transponder input Monitoring Department 3 at the fransmitting fransponda- 2-1 to 2-4, using the 
one remaining as the transponder input supervisory signal 3 1 . Here, at the fransponder input 
Monitoring Department 3, the signal light reinforcement inputted into a fransmitting fransponder 
shall be supervised. 

[0026] After the output signal of the transmitting transponder 2-1 to 2-4 dichotomizes by the 
optical brmiching 52, while wavelength multiplexing is carried out in the optical multiplex 
section 8 as a main signal 39 and it multiplexs magnification with the optical amplifier 9, and SV 
signal by the WDM coupler, it is sent out to a fransmission line 18. Another side is inputted into 
the transponder output Monitoring Department 5 as a fransponder output supervisory signal 33, 
and supervises output signal hght reinforcement. 
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[0027] Here, when a problem starts to the transmitting transponder 2-1 and it becomes ******^ 
after tiie transmitting alternate system control section 4 detects the abnormalities in an output of 
the transmitting transponder 2-1 based on the information of the transponder output Monitoring 
Department 5 and the input Monitoring Department 3, drive of transmitting reserve transponder 
2-r and control of the 1x4 optical switch 7 are performed, and the signal of terminal equipment 1- 
1 is inputted into transmitting reserve transponder 2-r. Moreover, the use information on the 
abnormalities in an output of the transmitting transponder 2-1 and transmitting reserve 
transponder 2-r is written in SV signal at coincidence, and it transmits to a receiving side. 
[0028] In a receiving side, it is divided into SV signal and a wavelength multiple signal by the 
WDM coupler 17-2. The receiving alternate system control section 12 performs halt of the 
receiving transponder 13-1, drive of receiving reserve transponder 13-r, and control of an optical 
switch 42 based on the above-mentioned information acquired from SV signal receive section 
1 5, and it controls them so that the signal of reserve transponder 1 3-r goes into terminal 
equipment 16-1 . After a wavelength multiple signal is amplified to necessary level in an optical 
fibo- amplifier, it is separated by the 1x5 light branching 14 and the optical band pass filter 1 1 
for every (lambda2-3, lambdar) wavelraigth, and it is inputted into terminal equipment (16-1-4) 
after the wavelength conversion by each transponder (13-2 to 13-4, 13-r). 
[0029] Thus, even when abnormalities arise in the transponder 2-1 used between terminal 
equipment 1-1 and 16-1, it becomes possible to change to reserve transponder 2-r and 13-r, and 
the dependability of a system can be raised. 

[0030] Moreover, the 2nd example of the sending set for wavelength multiplexing optical 
transmissions of this invention and a receiving set is shown in drawing 3 . The 2nd example has 
the description in the point of giving the transponder input signal Monitoring Department 3 and 
the output signal Monitoring Department 5 the wavelength monitoring function, although a basic 
configuration is common in the 1st example. AWG43 using the acoustooptics component as a 
wavelength selection component 10 is arranged. Moreover, the optical band pass filter 44 is 
inserted between the transponder output Monitoring Department 5 and the optical branching 52 
for the wavelength monitor of an output signal. Since the output light reinforcement which 
separates fi-om the passband wavelength of the optical band pass filter 44, and goes into tiie 
transponder output Monitoring Department 5 becomes small when a wavelength gap of 
transponder output light is large, the abnormalities in output wavelength of the transponder are 
detectable. It enables this to change to an alternate system like the 1st example. 
[0031] 

[Effect of the Invention] In this invention, in the wavelength multisystem using the conventional 
transponder, since it has the abnormality detection in a transmitting transponder, and a reserve 
transponder change fimction, there is effectiveness which raises the dependability of a system, 
moreover, the conventional system need ~ if ~ it becomes possible to reduce the number of the 
separately required resave tiransponders to all wavelength. 



[Translation done.] 
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dfl 3-l(73f?ih, S:m7'iih7V;^?J^>^^l 3-r© 
mm. (n + l) xnjtx^.>5^i go3!tii|?WSrffV\ « 40 

1 6-1 (c:A;^)$n5ft-^«r N7>7;;K><?"1 3 
-io{ii;;3fi^A>bi^«h7>';=^;3^>^?'i 3-r(0dJ;f) 

[0 0 2 3] C©± ptCUT, h7>';^#>^^^ffll'''fc 

e:tJi-g'-C"t. *(DS^Sr*imLi!K)W(c»^h7V:^ 
t T^ii N 7 y ^^jKyy i 0 #x 5 c t jjs-c 
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[ 0 0 2 4 ] |g| 2 Ci. :^l6»^8cg#S3t€i£ffii£{e$l 
aXtl=S{t$IB«>|gl©SIJ!B«n|S:^t-. *llfiE«iJ-Cli. 

2imf7>^xK>y 1-4) (Dttii^JtafeSM^t 

^^^JpLs T€h7>;^5K>'iS^ (iSSi r, A r?t^ 1 
~4) |::f]'3#x.5 4^:R^ai'Xx Aro^-g-fcoi/^X 

li. aSftiM^^^ 1 0 Sri X 5 it'm^ 1 4 iit'O- K 
/<x7^/u^' 1 lf#ffi)ct> (n+l) XnTE^'^'f 
1 9^1 X 4 5t;^-f ■;/^4 2 t 4 Jt* 7*7 2 0 

[0 0 25J j«^=£?^l-l~l-4;)>bii^1Sh7>;^ 

#:^*'tcA;^$ti.SitHI-^3fei>tt5 0. 5 1*fflV^XZ 
i^HSL, ^-W-oSrSm^i LTiiS<th7>';^JKv#^2 
-1~2-4J::, fc5-oS:^flli<g'^3 2tLT3t;^-r 
y-f-VK, aj»)cO-o&h7V;^7|?i'yA:^ga{S-^3 
1 1 Lt h 9 V>tJl?>'>5^A:/jffi«l9i 3 lCA;^1-5. C C 
•e, h7>J^jK>'i^A;'3£aS(S3T?l±, iifth^vxTjf 

[0 0 2 6] S7Vy!.d^>5^2- l~2-4Wttl;': 
ft^tt. )t^>iS5 2lrJ;^)z:^ll!i$^^-^(i±^t■§•3 9 

[0 0 2 7] ---C\ jSfth7>-;=^4<>'^^2-liC|1^Si 

m:^t\z.mt V 7 ;^xjK 2 - 1 otti^^^Srl^Jfl 
LfcS, ill(tT^flllh9v;^!3?>'!J^2-r<OSg!»t 1x4 
3fe;^ W 5-^ 7 wj|iiJ13*tTVN. ^i^^S 1 - 1 (nmf^rn 
^tf-iS h7i';^-«?>^^2- r {cA^J^ita J: 'JCi-t-S. 

rai^iiafe«V7i'5^xKvij^2-i«m;^j%«i:-iii 

[0 0 2 8] S^tlMX-tt, WDM*y7 1 7-2iCj:<9 

T-ASyjfpgs 1 2 (J. svft^sfigRi 5 j;[9#bn5± 

l5tg#Srt>tlcSfEh7>;?^#>^^l 3- ItOf^ihtg 
{t^fiSh7>;^J}f>^^l 3-rC0SE!8), 3t;J^'1"s'^4 2 
<0SS^J«)^r^7V^. i^tSf 1^ 7 >-^^ 1 3 - r Wft^i?^ 
^S?Si 6-liJ:AiJ;5tS«1-S, S:g^att-^(43t 

7r'i'''<ry7'fcT0figu-<-'v*r'it(S$nfcS, ix 

5 3t5^tti4f:3te^<Vhv-?;^7-fA'^'l l«iiiJ€-«Efi 
» (^2-3. ;ir) \Z^m^il. «-h9l';^^vy 

(13-2-13-4. 13-r) (C JlSaSjHgSKOfc 
tJffi^^B (16-1~4) fcA;^$tl5. 

100 2 91 r©J:5irU-c. iiS^ggi-itie- 
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[0 0 3 0] *fc, *l6Wwffi:g^ajk^5l^ffiiiHtj|g 

'K>^A;'jffi--^iiffia 3 1 mtim^-fm^ 5 (;S£:^e£m 

*SSESA> bJi-rn h 7 > )«>*'ttl;^£m6B 5 ta 
[003 1 1 20 

'is. 

(Ell I ?f£5ggq(7)i^g#f63fcteJllffliiffiigS2Siti!SmS? 
fflWSWfi*?r.T^t-S-C-fo5, 30 

1031 ^^momA^Mit&mmmmmRxf^fsm 
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1041 v^iticoiiL^^mitmmmmmJSiv^iBmn. 
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